the projected unoccupied O 2p and V 3d DOS respectively, indicating that atomic and solid state effects, including V-O hybridization, must be included to adequately describe the spectra.
Near-edge x-ray absorption spectra (NEXAFS) of condensed matter systems, particularly narrow-band transition metal (TM) based systems such as high temperature superconductors, vanadium oxides and oxide magnets, are widely studied. This activity has been spurred by theoretical and experimental progress. However, the very important d states in TM-based systems remain difficult; intraatomic correlations and solid state effects give rise to complicated spectra.
We show here linearly polarized light on single crystals of anisotropic materials mitigates these difficulties and provides a powerful probe of electronic state properties.
We have studied the V 2p and O 1s spectra of V O and V O . The former is a layered PGM3 monochromator which features resolution up to 10,000. Samples were cleaved in the ab plane in ultra-high vacuum, in which they were found to be very stable. Spectra were taken by measuring the total electron yield of the sample and were normalized to the incident flux and to the combined increase in absorption at the V 2p and O 1s edges. between the polarization vector E of the incident x-rays and the c axis of the V O crystal.
i.e. perpendicular to the c axis, causes no changes (not shown). A polycrystalline sample, being essentially an average over all orientations, would produce far less detailed information. In Fig. 2 the results of our LCAO calculation, broadened to account for lifetime effects and experimental resolution, are compared to the measured spectra. The O1s spectrum at M = 0° (Fig. 2b) , where dipole transitions to O p orbitals located in the ab plane are allowed, is in good agreement with the calculated projected unoccupied density of states based on O p and p experimental observation that the spectrum does not change when E is rotated within the ab plane. Further support is provided by the M dependence. When E is oriented almost perpendicular to the ab plane (M = 85°, grazing incidence, Fig. 2b ), so that dipole transitions are only allowed into empty states of oxygen 2p symmetry, the measured spectrum resembles the z projected p DOS. At this angle both measurement and calculation have greater intensity at higher z energy while the low energy portion has decreased substantially. in the out-of-plane component, which has more intensity near 520 eV. These orientational differences are similar to those in the measured absorption spectra (Fig. 2a) : the two low energy peaks seen for E parallel to the ab plane decrease when E is turned out-of-plane and a peak develops at slightly higher energy.
In V O our measurements indicate that the M dependence of the V 2p spectra (not the O 1s spectra are a function of both M and 2, as illustrated in Fig. 3 . The 2 dependence implies a stronger anisotropy within the ab plane than for V O .
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In summary, we have shown that, on low symmetry crystals, angle resolved absorption measurements can provide detailed information due to the selectivity afforded by the use of linearly polarized light on single crystal samples. This suggests that x-ray absorption spectroscopy may be capable of verifying in great detail theoretical descriptions of the electronic structure of transition metals oxides, at least when highly directional bonds are present. Quantitative comparison with theory appears possible.
We appreciate funding from the German BMFT, Förderkennzeichen 05 5WAABB 0. = -90°0°9 Fig.3 
